Background-From the early 1970s to the early 1990s, there was a significant rise in the incidence of sudden infant death syndrome (SIDS) in Scandinavia. Following the risk reducing campaign, the incidence has fallen to about the same level as in 1973. Aims-To identify the changes that have occurred in the epidemiology of SIDS. Methods-We compared the Swedish part of the Nordic Epidemiological SIDS Study (NESS), covering the years 1992-1995, with two earlier, descriptive studies during this period. To assess the changing eVects of risk factors, we analysed data from the Medical Birth Registry of Sweden, covering the years 1973-1996. Results-There was a predominance of deaths during weekends in the 1970s and 1990s. The seasonal variation was most notable in the 1980s. The proportion of young mothers decreased from 14% to 5%. Cohabitation (living with the biological father) was as frequent in the 1990s as in the 1970s. The prevalence of high parity, admissions to neonatal wards, low birth weight, prematurity, and multiple pregnancies were all increased in the 1990s compared to the 1970s. No significant change in the prevalence of previous apparent life threatening events was found. Deaths occurring in cars diminished from 10% to below 2%. In the data from the Medical Birth Registry of Sweden, there were significantly increased odds ratios after the risk reducing campaign of the risk factors smoking during early pregnancy and preterm birth. We could find no increased eVects of maternal age, parity, or being small for gestational age over time. The rate of deaths at weekends remained increased; the median age at death fell from 90 to 60 days. Seasonal variation was less notable in the periods of low incidence. (Arch Dis Child 2001;84:24-30) 
Since the beginning of the 1970s studies have described the epidemiology of sudden infant death syndrome (SIDS) in Sweden. Petersson and von Sydow investigated the phenomenon between 1968 and 1972 in seven counties in Sweden, and found a mean incidence of 0.56 per 1000 live births.
1 Norvenius' thesis comprised the birth cohorts of 1973-1977 and 1979 . 2 In the beginning of his study, the incidence was low, around 0.4 per 1000 live births, but at the end it had already begun to rise slowly; in 1979 the figure was 0.7 per 1000 ( fig 1) . It had almost reached its maximum (1.1 in 1991) in 1984-1986, when Wennergren et al investigated 70 cases of SIDS from the four largest urban areas and one rural area in Sweden, and found an incidence of 0.9 per 1000 live births. 3 The Nordic Epidemiological SIDS Study (NESS), which comprised SIDS cases and controls in Denmark, Norway, and Sweden, covered the years between 1992 and 1995. 4 In the first part of the present study, we have compared the epidemiological characteristics of the cases in Norvenius' and Wennergren's studies with the Swedish cases in the NESS.
Following the reporting of prone sleeping as a risk factor for SIDS, [5] [6] [7] campaigns for supine sleeping were introduced in Scandinavia. This was done in 1990 in Norway, 8 in 1991 in Denmark, 9 and in April 1992 in Sweden. 10 These campaigns were followed by a dramatic drop in the incidence in all three countries. 11 In a previous paper based on NESS data, 11 we have reported increasing eVects over time (1992) (1993) (1994) (1995) of prone sleeping, maternal smoking, and bottle feeding following the campaign.
In a recent study from Norway, 12 increasing eVects of low maternal age and high birth order on SIDS were observed throughout the period 1967-1993, regardless of the changes in SIDS SIDS incidence per 1000 live births 1970 1975 1980 1985 incidence. To see whether this was the case in Sweden as well, and to assess possible changes in the eVects of other risk factors, we also studied case and control data from the Medical Birth Registry of Sweden. The records covered the whole period of medical birth registration in Sweden (1973 Sweden ( -1996 .
The objectives of the present study were: (1) to compare epidemiological characteristics of SIDS in periods of high incidence with periods of low incidence; (2) to compare epidemiological characteristics of SIDS before and after the introduction of supine sleeping; and (3) to assess the eVects of established risk factors before and after the introduction of supine sleeping.
Subjects and methods

SUBJECTS
In the first part of the study we compared the studies of Norvenius 2 and Wennergren and colleagues 3 with the Swedish cases in the NESS study.
Norvenius 2 thoroughly examined 1837 postperinatal deaths on the basis of death certificates, police reports, autopsy protocols, medical records from the maternity wards, infant welfare clinics, and hospitals plus available records from social welfare bureaus. This resulted in data on 334 cases of SIDS from the birth cohorts of 1973-1977 and 1979 that was added because of a rising incidence. Of these 334 cases, 82 (24.6%) were a result of reclassification with the aid of the sources mentioned above, and thus not included in oYcial statistics. Wennergren and colleagues 3 investigated 34 apparent life threatening events (ALTE) and 70 cases of SIDS from the four largest urban areas in Sweden (Stockholm, Göteborg/Mölndal, Malmö/Lund, and Uppsala) and the county of Värmland, by means of a standardised protocol. The early studies of Norvenius and Wennergren were descriptive, and thus no controls were recruited.
In the NESS, cases were collected between 1 September 1992 and 31 August 1995, resulting in 244 cases of SIDS and 869 controls. Data were collected by means of a postal questionnaire. The protocol is described in detail elsewhere. 13 To allow comparison with the two earlier studies, only results concerning the Swedish cases (n = 117) are presented in this paper.
In the second part of the present study, data from the Medical Birth Registry (MBR) of Sweden, consisting of 1724 cases of SIDS and 24 000 controls, 1000 from each year, were used to assess the eVect of risk factors. Since the start of medical birth registration in 1973, 14 15 the items of data registered have been Norvenius, 1973 Norvenius, -1977 Norvenius, + 1979 ; (B) Wennergren et al, 1984 Wennergren et al, -1986 ; and (C) NESS, 1992 NESS, -1995 ; and fitted cosine curve (dotted line). 
METHODS
Comparisons of two proportions were done by the 2 method in the EpiInfo package, version 6.04b, 16 and of a single proportion according to Altman. 17 Odds ratios (OR) were calculated by unconditional logistic regression, using the SPSS statistical software package. 18 To evaluate the change of eVect, the interaction term between each risk factor and period of time was calculated, both univariate and in a multivariate model.
Small for gestational age (SGA) was defined as a birth weight below −2 standard deviations from the mean expected for the gestational age as determined according to the current Swedish gestational age-growth curves. 19 This resulted in 3.7% of the controls being classified as SGA (5.6% in 1973, declining to 2.8% in 1996).
Significant variables used in the models were: smoking during early pregnancy, male sex, maternal age, parity, SGA, preterm birth, and the combination of SGA and preterm birth. Apgar score and multiple birth were not significant in the models. Birth weight was included in the MBR data, but as this variable comprised both SGA infants and preterm appropriate for gestational age (AGA) infants, birth weight was omitted and replaced with combinations of SGA and preterm birth. For the assessment of time trends in odds ratios for risk factors, linear regression and Pearson's R was used.
To assess seasonality in the early studies, as well as in the MBR data, we used the method of cosinor analysis described by Hallberg and colleagues 20 and Douglas and colleagues. 21 The function f (φ) = a + b cos (φ + c) was fitted to the data. φ is the angular value of the midpoint of the month (Jan = 2 /24, Feb = 3*2 /24, March = 5*2 /24, etc). The angular value of the peak is ( −c) if b < 0, and (−c) if b > 0, and |a| + |b| is the maximal incidence at this value. According to Douglas and colleagues, 21 the months were corrected to 31 days by multiplying February by 1.097 and April, June, September, and November by 1.033. Table 1 presents the epidemiological characteristics of SIDS cases in the three studies in Sweden. The most significant changes among the SIDS cases were that low birth weight (less than 2500 g) increased in frequency from 4% to 22%, and that short gestational age (less than 38 weeks) increased from 15% to 29%. Also, admissions to neonatal wards increased from 17% of the cases to 30%.
Results
COMPARISON BETWEEN STUDIES
The phenomenon of more babies dying at weekends did not show any change; 38% of all cases occurred on Saturday or Sunday, compared to the expected frequency of 28%.
The proportion of young mothers (under 20 years) decreased significantly from 14% in the 1970s to 5% in the 1990s. High parity (three or more children) increased from 28% to 41%. Cohabitation was as prevalent in the 1970s as in the 1990s. The frequency of previous ALTEs, deaths outdoors, or recent common cold did not change. However, we could see a striking diVerence in the incidence of deaths in cars. In 1970-1980 about 10% died in cars, compared with 1.7% in the early 1990s. Figure 2 shows the distribution of SIDS cases in the three time periods by months of the year overlaid by the fitted cosine curve, and table 5 the details of the cosine function. We found no significant seasonality in the Norvenius (1970s) study, as opposed to 1984 and later.
CHANGING EFFECTS OF RISK FACTORS
The univariate odds ratios for smoking during early pregnancy and preterm birth increased significantly over the study period, while male sex, maternal age, parity, SGA, and combined SGA and preterm birth did not show any significant changes (table 2) . This was confirmed in the multivariate models (table 3  which includes smoking in the model, and  table 4 which excludes smoking) with the exception of the combination of SGA and preterm birth, where the odds ratio was significantly increased when adjusting for smoking during pregnancy (table 3) .
When plotting the odds ratios for smoking against a background of SIDS incidence, we found that the odds ratio for SIDS when smoking more than 10 cigarettes per day had increased (p < 0.01, Pearson's R) from about 2 in 1982-1991 (smoking is not recorded in the Medical Birth Registry before 1981) to over 15 in 1995 and 1996 (fig 3) . Sweden, 1973 Sweden, -1996 1990s (fig 4) . The percentage of deaths at weekends remained constant at around 34% on Saturday to Sunday, and around 50% on Friday to Sunday, compared to the expected frequencies of 28% and 42%, respectively. The diVerence was highly significant (p < 0.001).
Figure 3 Odds ratios for smoking more than 10 cigarettes per day in early pregnancy (continuous line), and incidence of SIDS (dotted line) in
COSINOR ANALYSIS
In the cosinor analysis of the early Swedish studies (table 5), we found that seasonality was significant during the period of Wennergren's study (1984) (1985) (1986) , and during the NESS study period (1992) (1993) (1994) (1995) . In the MBR data there was a significant seasonal variation during the periods of rising (1973) (1974) (1975) (1976) (1977) (1978) (1979) (1980) and high incidence (1981-1992) but not during the period of falling incidence after the risk reducing campaign (1993) (1994) (1995) (1996) .
MAIN EFFECTS IN THE NESS AND MBR
When comparing the odds ratios and 95% confidence intervals for known risk factors for SIDS in the NESS and the MBR of Sweden, we found that except for cohabitating parents, odds ratios were higher in the NESS than in the MBR, but that all confidence intervals were overlapping (table 6).
Discussion
As the studies of Wennergren et al and the NESS did not collect data from all cases of SIDS, there is a possibility of selection bias in these studies, in contrast to Norvenius and the Medical Birth Registry material. In the NESS, however, we found that the proportions of single mothers, young mothers, and first births were lower in the case-control data than in the Medical Birth Registry of Norway but to a similar extent in cases and controls. 22 In a study of the controls in the Nordic study, 23 we found that the proportion of mothers over 20 years of age, cohabitation with the father of the child, gestational ages between 38 and 42 weeks, and birth weights over 2500 g was higher among the NESS controls than in the total Nordic population, suggesting that, compared to vital statistics, these data contained more potentially healthy infants and infants with a more favourable social situation. However, the validity of the NESS is supported by the finding that there were no significant diVerences in odds ratios regarding important risk factors (table 6) .
It could be hypothesised that the introduction of supine sleeping should cause a shift in age distribution towards higher age groups. The rationale for this would be that infants under 3-4 months of age, who are incapable of turning themselves, would benefit more from the change to supine sleeping position than older infants. However, we could not confirm such a hypothesis, but rather found a slightly falling median age over time (fig 4) . However, in Norway between 1967 and 1995, no change in age at death has been found (Daltveit, personal commmunication).
Deaths in cars were very common in the 1970s and 1980s (approximately 10%), but rarer in the 1990s (1.7%). The most likely explanation for this is the change from placing the child prone in a carrycot in the back seat to sitting face turned to the driver, in a special child's seat attached to the front seat. Reports in the media of the dangers of car rides with very young infants may have contributed to increased parental attention.
The high incidence during weekends is a hitherto unexplained characteristic of SIDS. [24] [25] [26] [27] [28] In 1969, von Sydow wrote, after examining eight cases, two of which had occurred on family birthdays, that the common pattern was that "... the baby was not in the centre of attention ...". 26 A relation with alcohol debauches has been suggested, 28 but the findings concerning alcohol are conflicting and marred by statistical uncertainty. 29 30 Prone sleeping could not be assessed, since neither the papers by Norvenius and Wennergren et al nor the MBR contain information on 11 31 32 The finding of increasing odds ratios for smoking during pregnancy and premature birth is intriguing. In an earlier study, 11 we could see that there was an increase in the odds ratios for prone sleeping, smoking, and bottle feeding during the study period of NESS, 1992-1995, although this could not be shown to be significant, presumably as a result of small numbers. As we commented earlier, the reason for this could be that, with the change in infants' sleeping position from prone to supine, SIDS cases might now be recruited from a group of infants with a higher prevalence of other risk factors. With the reintroduction of the supine sleeping position, risk factors that previously, during periods of lower incidence with supine as the preferred sleeping position, were more important, emerge again. We believe that the finding of an increased odds ratio for smoking in early pregnancy in both datasets supports this view. Furthermore, we have noted an increase in the univariate odds ratio for preterm birth from 2.2 to 5.0 in the NESS material (unpublished observation).
From this study, the most important risk factors seem to be smoking more than 10 cigarettes a day during early pregnancy and prematurity. For these, the odds ratios were almost doubled, and the confidence intervals did not overlap each other. Similar findings have been noted in the UK after the intervention. 33 In this study, we could not confirm the findings from Norway, 12 with increased eVects of low maternal age and high birth order during decreasing SIDS incidence. The finding is somewhat puzzling, but illustrates the fact that diVerences exist between the countries. In a comparative study of infant mortality in Norway and Sweden between 1985 and 1988, it has been shown that the largest diVerence between Norway and Sweden was found in infants of young mothers with high birth order, 34 which is consistent with our findings concerning SIDS. Seasonality, with an increased incidence during winter and a decreased incidence during summer, has been considered a distinctive feature of SIDS. 21 35 This can be seen most easily in periods of high incidence, such as the 1980s in Sweden. 3 However, there seems to be a seasonal variation even in low incidence periods, 2 36 although it is less discernible, especially when the numbers are as low as in the Nordic countries. This study confirms that statistically significant seasonality is a characteristic of periods with high incidence, but that seasonality cannot be shown in periods with low incidence (table 5). The reason for the diVerences in seasonality between the studies of Norvenius, Wennergren et al, and NESS on the one hand, and the Medical Birth Registry on the other, is probably that the time periods are not identical. In order to get as large a dataset as possible for the analyses of the MBR material, these periods had to be extended beyond the time limits of the earlier studies. This resulted in the first period in the MBR dataset being more "high incidence" than the study of Norvenius, and the last more "low incidence" than the NESS study, thus giving diVerent results regarding the significance in seasonality. Both Wennergren's material and the material from period II (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) in the MBR, though, show significant seasonality.
CONCLUSIONS
We found that age at death decreased from 90 to 60 days, the high incidence during weekends persisted, and seasonality was significant in high incidence periods but less discernible in low incidence periods. In recent years, the odds ratios have increased for smoking during pregnancy and prematurity.
Thus, in addition to the continuing promotion of supine sleeping, eVorts must be concentrated on reducing smoking in fertile women and continuously improving the quality of maternal care to maintain and even lower the SIDS incidence in Scandinavia.
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